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Jonicnsatic.il  o  an  article?  by  viauaner,  0.  and  ...  _ trait.  1936 

>tud.iesfor  deteruinatlon  of  wheat  harvest  losses  due  t>  yellow  and  black 
aten  rust  infection. 

hytopatuologlacne  i«lt-«chrlft  9iU7 9-505 


Moat  data  on  ye lid  leases  fro*  rust,  especially  the  older,  are  based  upon 
esti  mates  whereby  the  yields  lr<  rust  rears  aro  compared  with  these-  of  normal 
years  (e.t;.  7  ,  36,  37,  1,  27  ,  3  ,  6,  *1,  35,  32,  stc).  Hew  well  such  estimates 
car.  assess  tho  actual  losses  la  questionable  beosuse  of  the  influence  or  other 
factors* 


better  criteria  for  the  influence  ol  single  estimates  were  provided  by 
tho  researches  of  ll,  19,  20.  These  authors  compared  the  yields  of  resistant 
and  susceptible  oereal  varieties  end  sought  to  gain  thereby  *r  insight  into 
tho  elfenlflcunce  of  rust  damage.  However  the  numerical  valuer  obtained  were 
still  fluctuating  and  the  wortn  of  the  correlations  obtained  appeared  to  be 
limited. 


Inoculations  were  made  with  ft  on  W  and  28  June  by  aprsylng 

with  uredoeporea.  On  2  July  reinfected  individual  or  isolated  jdsnts  with 
cotton  swab  -  first  eruption  formed  on  Strobed  red  Sohlanstedter  U  July  intensity 
2,  a  weak  pustule  eruption. 


On  21  July  intensity  of  rust  was  6-5,  on  2  August  on  leaf  blades  and 
sneaths  -  relatively  severe  infection  intensity  7.  Infection  corresponded 
tc  a  severe  rust  epidesiic  in  stripe  rust  years • 


Von  Ruakers  F ruber  demaer  Dickkopf  on  6  July,  pustule  eruption  was 
somewhat  more  severe  then  on  Strobes  red  Sohlanstedter  -  Intensity  3.  On  21  «hOy 
there  was  considerable  infection  on  blades  and  sheaths,  intensity  6.  Distinctly 
more  severe  than  on  the  Red.  On  2  August  intsnsity  7  on  blades  and  sheaths  - 
identical  with  the  Rod. 


Janetskis  F ruber  Sower  Welaen  -  k  July  0,  H  July  trsoes  but  infeoted  plots 
showed  strong  yellowish  discoloration  ©f  leaves.  Subsequsntly  only  weak 
pustule  eruotlon  intensity  t  1-2.  Control  plots  were  initially  free.  On  21  July 
tores  control  plots  of  Strobes  Rote  Sohlanstedter  had  weak  rust  for  ea  3  meters 
while  plots  otherwise  remained  free  of  rust  up  te  2  August.  On  this  day  Rote 
sohlanstedter  showed  consistent  intensity  of  2,  Von  Runkers  2-3  and Jlsnetskis 
only  treses.  Weak  infection  of  oontrdl  plots  could  not  be  avoided  but  this 
in  no  way  diminished  success  of  the  test  -  Traces  of  naturally  occurring 
yellow  and  leaf  rust  were  equally  prevalent  on  control  and  test  plots  but  so 
■<ni«ai  that  they  could  be  ignored. 


Jfh*  d**mge  0O#‘'iclwft  whl«h  "a  found  t«  de«i-r«d  to  help  In  evaluaUn* 

Urn  yield  depreeeione  formed  from  —at  Infection.  Generalisations  must  be 
Mae  with  oeution  since  fluctuation  intensity  as  veil  es  local  and  climatic 
factors  must  play  a  variable  role. 

Since  the  years  chosen  cy  us  were  not  typical  rust  years  our  damage 
coefficients  mould  not  be  maximal  but  should  be  considered  as  near  the  lover 
limit  or  normal,  Grain  looses  in  Finland  192b-26  are  for  the  moot  part  above 
ear  a  animal  values,  but  even  those  a  re  exceeded  by  data  from  Argentina  from 
1930-32  in  which  up  to  2/3  of  the  normal  harvest  vae  lost. 

Tarlsty  Record 

Demote  due  to  yellow  and  stem  rust  may  be  reduced  by  reals tent  varieties  but 
it  msy  not  bo  necessary  to  use  varieties  highly  resistant  -  the  decree  of  danage 
—wig  susceptible  varieties  may  fluctuate  even  when  thore  are  no  extreme 
fee tore  of  great  eon treat.  In  a  certain  region  strongly  affected  wheat  varieties 
may  produce  e  better  yield  than  more  resistant  varieties. 

Data  obtained  from  national  agricultural  authorities  from  variety  teste 
give  valuable  oluss  -  especially  in  rust  years,  however,  the  evaluation  of 
these  tests  and  determination  of  true  yields  is  possible  only  when  all  teat 
conditions  ere  considered  critically. 

A  deeper  understanding  of  the  nature  of  rust  presuppose*  knowledge 
ef  changes  in  the  most  Important  physiologies!  processes  brought  about  in 
the  cereals  by  rusts.  Depression  ef  assimilation  has  been  demonstrated  by  a 
number  of  lnvestigatere  -  see  p.  $02,  (5,  8,  2$,  39,  1»Q) 

8s—  of  those  give  quantitatively  satisfying  data  (nmnerleal  accuracy). 
Depression  ef  assimilation  ef  leaves  of  wheat  Infected  with  yellow  rust 
as  found  by  Oassnsr  end  Oats#  correspond  in  their  order  of  injury  to  our 
damage  coefficient-  Assimilation  does  not  decrease  immediately  after  Infection 
hut  when  leaf  coloration  shows  first  eigne  of  successful  infection. 

Assimilation  is  only  one,  but  a  very  important  factor. 

There  are  strong  deviations  in  Nitrogen  metabolism  of  affected  leaves, 
especially  a  rise  in  transpiration  aa  refloated  in  a  uumber  of  recant  studies. 
Thus  there  la  a  variagetod  picture  of  eorelatle—  between  rusts  and  yield  which 
explains  why  damage  is  variable  under  different  external  conditions  end  that 
differences  in  varieties  are  expressed  in  different  ways. 

In  esse  of  yellow  rust  we  must  consider  first  the  influence  ef  normal 
activity  of  leaves  in  ease  ef  stem  rust  ea  sheaths  and  stems  of  maturing  cereals 
we  arm  dealing  mere  or  less  with  disturbances  of  fluid  supply  to  the  heads. 

For  this  reason  we  esnnot  expect  the  same  extent  ef  damage  caused  on  the  same 
cereal  variety  by  different  rusts#  Intensity  of  infeellon  is  not  only 
dependent  — on  total  infection  but  alee  open  duration. 


Screen vile  depressic.  In  yield  which  rust  infection  or  a  certain  intensity 
can  exert  in  one  week  «*  thus  a  reoderately  cover©  yellow  r,»t  irf action  during 
the  vegetative  development  cf  wheat  gave  a  yield  depression  o;  ad )J  far  each 
week  -  tuat  c.  c  severe  yellow  r  rat  infection  one  of  5-.  Xn  cue  of  saver* 
ate.  rest  Infection  these  values  are  even  higher.  In  practice  this  is  lees 
an.  arent  since  in  our  cllaate  store  rust  docs  net  ucecrae  severe  until  shortly 
Ujfcro  isrveat,  Ur.  t  ;e  other  hand,  with  yellow  rust* danage  will  be  particularly 
threat  if  stair:  talned  over  a  lar?e  part  of  the  vegetative  period  in  its  full 
ocvctuij  -  o.$>.  ‘arc  .  to  Jwiy  as  happened  Ir*  «.r*£  ;ust  year  of  1926. 


JO 
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fellow  rust  and  ate&  rust  were  .hed  on  varieties  of  variable  susceptibility 
t<  deteTnine  yield  depression  in  contrast  to  control  plots. 

Moderately  strong  yellow  rust  for  four  weeks,  end  May  end  June,  depressed 
grain  yield  by  Vt%  in  a  susceptible  Bujwaer  variety  in  1930,  In  1931  three 
3  uceptlblc  winter  varieties  were  depressed  11  -  l3)C  by  a  nodsrately  severe 
yellow  ruat  attack  of  f cur  weeks,  Kid  May  -  aid  June. 

in  the  sucker  ol  1933  grain  weight  was  reduced  255  by  severe  yellow  rust 
for  five  weeks.  This  was  Heines  Kolben  stuacr  wheofc.  Under  the  sane  conditions 
Oregon  wheat  variety  lost  only  ll*>. 

otan  rust  tests  in  1930  reduced  yield  by  2tt£  during  two  weeks  of  relatively 
severe  infection  of  Rote  Schlarotedter  suaacr  wheat.  Ton  Bulker*  sunaer  Dlckkopf 
lost  lif'  under  the  ssae  conditions. 

The  dacage  coefficient  in  tbs  per  cent  depression  in  yield  which  a  certain 
intensity  of  rust  can  cause  during  one  week  aside  fre*  quantitative  losses  is 
considered.  Decrease  in  grain  quality  was  noted  for  yellow  r^st  and  stripe  rust* 

jfcusty  wheat  has  a  lower  h^ctaliterw eight  end  per  10 TO  grain  weight  and 
a  c-rrtopoudin^ly  hlj>ie;  percentage. 

«c  -ct  variable  yielc’  Xcsohs  under  identical  infection  intensities 
according  to  the  wheat  variety,  especially  in  case  of  stsa  rust.  Resistant 
varieties  hare  aiallsst  relative  losses.  Tlw  tests  carried  out  under  oonplstoly 
natural  oonditiona  show  us  the  damage  inflicted  by  yellow  stsn  rust  In  rust  years. 
They  also  show  that  losses  ears  quite  considerable  even  in  non -rust  years  at 
moderately  severe  yellow  rust  infections. 
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XA3LK  3  -  drain  jrlald  in  winter  wheat  teats  with  yellow  nasi  Infoot loo  at 
SohlanaUdt  In  1931.  (Ayorafe  of  fir.  plot*} 


rfheat  variety 

Control  plct 

a  k( 

Tallow  swat 
plat  to  kg 

Plffaranaa 

X 

Ado  manna  Bayerakonlf 

2,23*0,0? 

1,8240,(4 

-  18  Jk 

1,16 
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*,15£>,13 

-U,2 

1,18 
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3,35 
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«»87 
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lfcA 
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Cara tan*  Dicckopf  V 
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■  8,1 

1,20 

traffic  Diekkepf 
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2#2.V0^7 
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Oata  control 


660  kg/k/bM  670  kg/}  km 
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Wheat  varieties 

Iatenalty  of  yellow 
root  lxfeotien 

A 

Mr.  k 

Oregon 

Beiaea  BoUmm 

7 

Iper 

» 

4 a 

Mr.  1 

laahe*  Mr.  k 

Oregon 

Helaas  Telit aa 

6-7 

8 

c 

Mr.  1 

Owgaa 

Malaas  Saltan 

k  -5 

2-3 

tttU  5 

•  Qf»li<  Mi  strew  yield  in  the  pet  test  la  the  smm 
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Figure  2t  Singe  Test  Plot  Schlanstedt  1930. 
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